Polyaniline/bentonite was used in this study to investigate its adsorption behaviors of reactive green 19. Influencing factors including contact time, pH, temperature and inorganic salts were investigated.
INTRODUCTION
China produced approximately two-thirds of the total global textile fibers in 2012, ranking in the top three largest textile manufacturers worldwide (Peng et al. ) . Hence, large quantities of dyes have to be generated to meet the needs of the textile production. At present, China is the largest producer of dyes in the world. Data from the China Dyestuff Industry Association (CDIA) show that the annual production of commercial dyes was 8.95 × 10 5 tons in 2013, accounting for about 65% of the world yield. The huge dye applications have attracted increasing public concern because about 30% of the used dyestuffs are lost during dyeing processes, to generate large volumes of dye-bearing effluents with high concentrations of dyes. The total discharge of dyeing wastewater was 1.96 × 10 9 m 3 in 2013 in China (Wang et al. a, b) . The organics, bleaches and salts in dyeing effluents can not only cause deterioration of the quality of receiving water bodies, but can also destroy the aquatic ecosystems and even cause serious health issues since some dyes or their degradation intermediates are cancerogenic, teratogenic and mutagenic (Gong et 
MATERIALS AND METHODS

Preparation of adsorbent
The adsorbent used in this study was synthesized in a manner developed from the modification of the methods 
Purified bentonite
The mixture of raw bentonite powder purchased from Inner Mongolia, China, and deionized water was stirred at 4,000 rpm for 0.5 h and then treated by ultrasonic wave for another 0.5 h. The upper layer of the mixture after settlement for 10 min was moved into a beaker and settled for another 24 h. The suspension in the beaker was collected, centrifuged and dried to get the purified bentonite (Puri-Bent).
Sodium bentonite
The sodium bentonite was prepared by dispersing the purified bentonite into 4 wt% Na 2 CO 3 solution, followed by being mixed at 80 W C for 2 h. The mixture was then centrifuged and the deposit was washed with deionized water until free of Na 2 CO 3 , dried at 105 W C, and ground.
Organo-bentonite
The sodium bentonite was dispersed in 20 wt% hexadecyl trimethyl ammonium bromide solution, treated with ultrasonic wave for 30 min, and mixed at 70 W C for 2 h in sequence. The mixture was centrifuged and the deposit was washed with deionized water until free of bromide, dried at 80 W C for 12 h, and ground.
Polyaniline/bentonite
The organo-bentonite was mixed with aniline at the ratio of Pani-Bent was calculated by the following Equation (1):
where q is the mass of RG-19 adsorbed per unit Pani-Bent (mg/g); C 0 and C e (mg/L) are the initial and final RG-19 concentration, respectively; V (L) is the volume of RG-19 solution; and m is the weight of Pani-Bent (g).
Statistical analysis
The statistical analysis of the experimental data was conducted by means of a t test using SPSS (Version 17.0, IBM).
The confidence level for statistical significance was 95%.
RESULTS AND DISCUSSION
Characterization of adsorbent
The FTIR spectra of Puri-Bent and Pani-Bent were recorded in the range of 4,000-400 cm À1 to prove the existence of surface functional groups. As is shown in Figure 2 
Effect of inorganic salts
During the dyeing process using reactive dyes, inorganic salts are often added to improve dye-fiber bonding by driving the dye molecules out of solution onto the fiber. Therefore, two inorganic salts, NaCl and Na 2 SO 4 , which are widely used in the dyeing process, were adopted to test their effects on RG-19 adsorption ( Figure 5) 
).
Adsorption kinetics
The effect of reaction time on RG-19 removal is shown in 
In order to investigate the adsorption processes of RG-19
by Pani-Bent, adsorption kinetic models including pseudofirst-order, pseudo-second-order and Elovich diffusion equations were adopted (Liu & Zhang ) . The respective linear forms of the three equations are expressed as
Equations (2)- (4):
where q t and q e (mg g À1 ) are the amount of RG-19 adsorbed at time t and at equilibrium; k 1 (min À1 ) and k 2 (g mg À1 min À1 )
are the equilibrium rate constants of the pseudo-first-order equation and pseudo-second-order equation, respectively; α
) is the initial adsorption rate; and β (g mg À1 )
is the desorption constant. The two rate constants can be calculated from the plot of experimental data. The kinetic parameters obtained from the three equations are shown in As a result, the pseudo-second-order model is best suited to 
Adsorption isotherm studies
The adsorption isotherm gives an idea of the distribution of the adsorbate molecules between the liquid-solid interface when the adsorption reaches its equilibrium, and adsorption parameters can be also obtained by analysis of isotherm data (Peng et al. ; Hameed et al. ) . So, two widely used isotherm equations, the Langmuir and Freundlich models, were used to fit the data obtained from the experiments.
The linear forms of the two models are expressed as
Equations (5) and (6): The adsorption isotherms are presented in Figure 7 , and the calculated constants of the two models are shown in factor was used to further understand the characteristic of the adsorption process. The factor is defined as Equation (7):
where C 0 (mg L
À1
) is the initial RG-19 concentration; and b
) is the Langmuir adsorption equilibrium constant. The values of R L calculated for different initial concentrations at different temperatures are given in Table 3 .
The fact that 0 < R L < 1 for all of the experiments indicates the favorable nature of the adsorption of RG-19 by Pani-Bent.
Thermodynamics
Thermodynamic parameters of the adsorption were calculated using Equations (8) and (9) 
where q e (mg g À1 ) and C e (mg L ) is the ideal gas constant, and T (K) is the temperature in Kelvin.
The values of C e are calculated using the method of 
CONCLUSIONS
The Pani-Bent was synthesized, characterized and used for RG-19 removal in this study. The RG-19 uptake decreased slightly with increasing solution pH. Both NaCl and Na 2 SO 4 increased the dye adsorption with rising salt dosage, resulting from aggregation of the dye molecules in solution . The kinetic data fitted the pseudo-second-order kinetic model best among the three models, and isotherm data were described better by the Langmuir model than by the Freundlich model. Adsorption of RG-19 was found to be spontaneous and endothermic at the temperature range 
